The effect of hypothyroidism on nonspecific bronchial reactivity was studied in 11 patients without pulmonary disease (mean age 40 (SD 13) years) who had had a total thyroidectomy and radioiodine treatment for thyroid cancer 41 (36) months before the study. All patients were studied on two occasions, once when mildly hyperthyroid while having long term thyroxine replacement treatment and once when hypothyroid two weeks after stopping triiodothyronine for the purpose of screening for metastases. Bronchial reactivity was assessed by measuring specific airways conductance (sGaw) after increasing doses of inhaled carbachol (45-1260 ug). The dose producing a 35% decrease in sGaw (PD35) was determined from the cumulative log dose-response curve by linear regression analysis. Mean baseline sGaw values were similar when the patients were hypothyroid and when they were hyperthyroid (1-35 (0 36) and 1-41 (0-56) s-' kPa-'). The interstudy coefficients of variation of baseline sGaw were higher in the thyroid patients than in a euthyroid control group (14% versus 8%). Geometric mean PD35 was lower when the patients were hypothyroid (97 pg) than when they were mildly hyperthyroid (192 pg). It is concluded that acute hypothyroidism increases nonspecific bronchial reactivity in nonasthmatic subjects.
Several studies have shown an association between hyperthyroidism and increasing severity of asthma." Treatment of hyperthyroidism has been shown to improve asthma and to attenuate the bronchoconstrictor response of asthmatic patients to inhaled histamine,7 whereas replacement therapy in hypothyroid patients may cause asthma to deteriorate."' These observations are surprising at first sight because many of the effects of thyroid hormone resemble the effects of stimulation of the sympathetic nervous system.
The relation between thyroid function and non-specific bronchial reactivity is less well defined in non-asthmatic subjects but there is no evidence that thyrotoxicosis is associated with bronchial hyperreactivity."11 '4 Villa et al" reported an inverse relation between thyroid function and bronchial reactivity to inhaled carbachol in congenitally hypothyroid nonasthmatic children. We have measured the response to inhaled carbachol in patients who had had total thyroidectomy and radioiodine treatment for thyroid cancer while they were not having replacement treatment for medical reasons and when they were mildly hyperthyroid while having long term replacement treatment. Baseline specific airways conductance (sGaw) was also determined in a euthyroid control group on two occasions to assess the interstudy variation in measurements and to find out whether a change in thyroid state affects variation in measurements of sGaw.
Methods

STUDY GROUP
We studied five men and six women aged 20-55 years who had had total thyroidectomy and radioiodine treatment for thyroid cancer 41 (SD 36) months before this study. The patients were maintained on long term therapy with thyroxine in a dosage slightly above replacement doses to suppress thyroid stimulating hormone secretion-that is, they were rendered mildly hyperthyroid. None was atopic or had evidence of pulmonary disease on the basis of history, clinical findings, chest radiograph, or results of pulmonary function tests. Only one patient smoked and except for thyroxine no drugs were being taken at the time of study. No patient had had an upper respiratory tract infection within one month of being tested. Patients with paralysis of the laryngeal nerve resulting from thyroid surgery were excluded from the study. The experimental character of this study was explained to each patient and informed consent was obtained. STUDY 
DESIGN
All patients were studied on two occasions separated by 103 days on average-once while they were mildly hyperthyroid during long term replacement treatment and once while they were hypothyroid after their replacement treatment with thyroid hormones had been stopped to permit a scheduled follow up iodine-131 total body scan to screen for metastases. Thyroxine was changed to triiodothyronine five weeks before the hypothyroid study, which was carried out two weeks after triiodothyronine had been stopped. After completion of the hypothyroid study replacement treatment was started again. The hyperthyroid studies were performed when the patients had been mildly hyperthyroid for at least six weeks. The two studies were carried out in random order. (12) 96 (11) RV (1) 1-0 (0 6) 1-2 ( 0 6) RV (% pred) 63 (25) 70 (28) FEVy (1) 3 2 (0-7) 3-3 (0-8) FEV,/VC, (% pred) 93 (5) 96 (5) sGaw (sa'kPa-') Effects of hypothyroidism on bronchial reactivity in non-asthmatic subjects 
Discussion
The results of this study show significantly higher PD35 values when the patients were mildly hyperthyroid than when they were hypothyroid, suggesting that bronchial reactivity is increased in hypothyroidism. This contrasts with observations in asthmatic patients, in whom hypothyroidism has been associated with a reduction in bronchial reactivity. The effects of hypothyroidism on the bronchial reactivity of non-asthmatic subjects are probably of no clinical relevance since none of our patients reported any respiratory symptoms when their thyroid state was altered. Bronchial reactivity was assessed from the change in sGaw, a measurement that is more sensitive but less reproducible than indices obtained from a forced expiration. We did not use indices from a forced expiratory manoeuvre as a change in thyroid state may affect these indices by altering the maximum respiratory muscle power.'31819 Myopathy may also occur in acute hypothyroidism.20 The mean interstudy coefficient of variation in the control group was 8%, which is similar to values from other laboratories.2' Change in thyroid state had no effect on mean baseline sGaw, but the variation in measurements between the two occasions was greater in the thyroid patients than in the control group. This is not surprising because hypothyroid patients are usually less good at panting in the body plethysmograph, so that their sGaw measurements are likely to vary to a greater extent than those of the euthyroid controls. In this study thyroid state was changed quickly and the effect of hypothyroidism on bronchial reactivity may be greater after a longer period of thyroid deficiency. Our results may not therefore apply to longstanding hypothyroidism.
Our findings support the data of Villa et al, '5 who observed an increase in bronchoconstrictor response to inhaled carbachol in congenitally hypothyroid non-asthmatic children after they had been without replacement treatment for one month. In non-asthmatic subjects hyperthyroidism causes an overall decrease in cyclic AMP and so aggravates asthma. We conclude that the net effect of these hormone related mechanisms on bronchial reactivity is different in the asthmatic and the non-asthmatic bronchial tree.
